Abstract Previous molecular phylogenetic studies indicated expansion of Breynia with inclusion of Sauropus s.str. (excluding Synostemon). The present study adds qualitative and quantitative morphological characters to molecular data to find more resolution and/or higher support for the subgroups within Breynia s.lat. However, the results show that combined molecular and morphological characters provide limited synergy. Morphology confirms and makes the infrageneric groups recognisable within Breynia s.lat. The status of the Sauropus androgynus complex is discussed. Nomenclatural changes of Sauropus species to Breynia are formalised. The genus Synostemon is reinstated.
INTRODUCTION
A phylogenetic analysis of tribe Phyllantheae (Phyllanthaceae) using DNA sequence data by Kathriarachchi et al. (2006) provided a backbone phylogeny for Phyllanthus L. and related genera. Their study recommended subsuming Breynia L. (including Sauropus Blume), Glochidion J.R.Forst. & G.Forst., and Synostemon F.Muell. into Phyllanthus as they rendered that genus paraphyletic. In practice, only Chakrabarty & Balakrishnan (2009) and Wagner & Lorence (2011) have published new combinations under Phyllanthus. Later, Chakrabarty & Balakrishnan (2012) reverted to the recognition of Breynia at generic rank probably because of Pruesapan et al. (2012) .
We subscribe to the use of monophyly as a criterion for recognition of supraspecific taxa, but we prefer to do this for smaller and recognisable groups instead of an unrecognisable and unmanageable 'giant' Phyllanthus. Our studies (Pruesapan et al. 2012, Telford et al. unpubl . data) have found morphological synapomorphies that define Synostemon and Breynia (including Sauropus) . We treat these genera as our working hypotheses of monophyly, and as justified as the alternative hypothesis of a 'giant' Phyllanthus. The latter is only based on the undersampling of 95 species of > 1 250 species . Because of the undersampling the backbone phylogeny precludes the split up of Phyllanthus into monophyletic and recognisable taxa. Our taxonomic approach is perhaps not satisfactory at the moment, but results in fewer nomenclatural rearrangements than when a 'giant' Phyllanthus is adhered to, also because already 42 generic names (see synonymy in Webster 1994 , Radcliffe-Smith 2001 are available for subclades of Phyllanthus.
Sauropus in the strict sense (excluding Synostemon; Pruesapan et al. 2008 Pruesapan et al. , 2012 and Breynia are two closely related tropical Asian-Australian genera with up to 52 and 35 species, respectively (Webster 1994 , Govaerts et al. 2000a , b, Radcliffe-Smith 2001 . Sauropus comprises mainly herbs and shrubs, whereas species of Breynia are always shrubs. Both genera share bifid or emarginate styles, non-apiculate anthers, smooth seeds and they generally possess sepal scales. However, they differ in features of their staminate calyx and androecium (Webster 1994 , Radcliffe-Smith 2001 . The staminate flowers have often been used to characterise species in Sauropus, whereas the pistillate organs are quite distinct in Breynia.
The close relationship between Breynia and Sauropus was noted by several authors (Croizat 1940 , Airy Shaw 1980a , b, 1981a , but they never united the genera. The last complete revision of Breynia was made by Müller Argoviensis (1863, 1866) , and the last revision of Sauropus dates back to Pax & Hoffmann (1922) . Since then, only regional accounts of these genera have been published (Table 1) .
Phylogenetic reconstruction prompts taxonomic changes in Sauropus, Synostemon and Breynia (Phyllanthaceae tribe Phyllantheae) Shaw (1969 Shaw ( , 1972 Shaw ( , 1975 Shaw ( , 1981a ) SE Asia 17 Li (1987) , Li et al. (2008) China 14 Chakrabarty & Gangopadhyay (1996) The taxonomic histories of Breynia and Sauropus are closely linked. described the genus Breyniopsis, which he considered to be related to Breynia, while Croizat (1940) remarked that its resemblance to Sauropus was much greater, and he transferred Breyniopsis to Sauropus and stated that the limits between Breynia and Sauropus are ill defined, as was confirmed in recent molecular studies , Pruesapan et al. 2008 .
Several infrageneric classifications were proposed for Sauropus s.str. (Müller Argoviensis 1863 , 1866 , Hooker 1887 , Pax & Hoffmann 1922 , Airy Shaw 1969 , Li 1987 , Thin 2007 . Airy Shaw's classification (1969) , based on Müller Argoviensis (1863 Argoviensis ( , 1866 and Pax & Hoffmann (1922) , is the most accepted one with the distinction of five sections: Sauropus, Cryptogynium ('Ceratogynum') Müll.Arg., Hemisauropus Müll. Arg., Schizanthi Pax & K.Hoffm. and Glochidioidei Airy Shaw (Table 2) . Unfortunately, it is obvious that some species are difficult to place, or cannot be placed in any existing section (see Van Welzen 2003) . The molecular phylogenetic reconstruction of Sauropus (Pruesapan et al. 2008 (Pruesapan et al. , 2012 only very partly agrees with the infrageneric classification by Airy Shaw (1969) . Only two clades with combinations of the sections could be recognised (summary in Fig. 1 ).
A subdivision of Breynia (s.str.) has never been published. However, Müller Argoviensis (1866) , in the last complete revision, separated the species into two genera, Melanthesopsis Müll. Arg. and Breynia. Melanthesopsis included two species with an enlarged calyx in staminate flowers and relatively large and distinctly divided stigmas in pistillate flowers, whereas species of his Breynia shared an often small calyx in staminate and small and less distinctly split stigmas. Melanthesopsis is now regarded as synonym of Breynia (Webster 1994 , RadcliffeSmith 2001 , although the two species groups are still well recognisable morphologically.
DNA sequence data have resolved phylogenetic relationships of numerous plant groups. Yet, the inclusion of morphological data in phylogenetic analysis is desirable for several reasons: Morphology often helps to construct more robust estimates of phylogeny (De Queiroz et al. 1995) . Morphology may provide a 'reality check' of the molecular results and morphology is necessary to resolve the phylogenetic relationships of fossil taxa (Wiens 2004 , and references therein). Finally, morphology is inevitable for the study of character evolution (Bremer 1988) . Recently, Sierra et al. (2010) showed that molecular data provided a skeleton phylogeny of Mallotus Lour. (Euphorbiaceae), but with additional qualitative and quantitative morphological data a much more resolved phylogeny was obtained. Species of Sauropus and Breynia form a monophyletic group, with a monophyletic Breynia nested within a paraphyletic Sauropus , Pruesapan et al. 2008 . The group has two clades; one has a part of Sauropus plus Breynia and the other only contains species of Sauropus (Group A and B in Fig. 1 , respectively). To date, the purely Sauropus group is mainly unresolved (Pruesapan et al. 2008 (Pruesapan et al. , 2012 . The inclusion of morphological data in phylogenetic analyses may provide better resolved relationships within the group. Table 3 ).
Synostemon
Breynia s.str. 
MATERIALS AND METHODS

Taxon sampling
Twenty three species, based on Pruesapan et al. (2012) , were selected to represent the sections of Sauropus as proposed by Pax & Hoffmann (1922) and Airy Shaw (1969) The type of Sauropus (Sa. androgynus (L.) Merr. as accepted name) was included, the type of Breynia, B. disticha J.R.Forst. & G.Forst., was not included as our sample did not yield DNA; the species was included in the matK and ITS analyses of Kathriarachchi et al. (2006) and Pruesapan et al. (2008) . In those analyses, B. disticha was a member of a strongly supported clade with the other samples of Breynia. The type of sect. Cryptogynium (Sa. rigidus Thwaites) and that of Hemisauropus (Sa. rostratus Miq.) were also not present in the molecular analy ses, but morphologically comparable species were included.
Molecular data
The molecular dataset is similar to that used in Pruesapan et al. (2012) , in which aligned sequences of four DNA markers (accD-psaI IGS, ITS1-5.8S-ITS2, PHYC, trnS-trnG IGS) were used. However, the sample has been reduced to a single specimen for every Breynia/Sauropus species (except for Sa. androgynus because of problems with the circumscription) and far fewer species of the related genera. Table 3 gives an overview of the material studied, also the material used for morphological data. The aligned sequences of 3 578 base pairs are available upon request from the authors.
Morphological data
The same species used for the molecular analyses were also used to obtain morphological data. The lists of voucher specimens, morphological characters and the morphological data matrix are presented in Table 3 -5, respectively. The morphological data matrix of Breynia and Sauropus was constructed using the most recent taxonomic revisions of both genera for Indochina, Malesia, Thailand, and India , Chakrabarty & Gangopadhyay 1996 , Van Welzen et al. 2000 , Van Welzen 2003 . Relevant specimens at L were examined for some characters that were not indicated in the literature. As much as possible specimens used in the revisions by Van Welzen et al. (2000) , Van Welzen (2003) and Esser & Stuppy (unpubl. data) were sampled. The characters of Synostemon were taken from Telford et al. (unpubl. data) , and from representative specimens. The characters of Glochidion were taken from representative specimens only, the characters of Phyllanthus were scored from Chantharanothai (2007) in combination with specimens, and for the outgroups, we used Vorontsova & Hoffmann (2008) in combination with additional material for Notoleptopus decaisnei (Benth.) Voronts. & Petra Hoffm., while the data of Flueggea virosa (Willd.) Voigt were obtained from specimens (see Table 3 ). All pollen characters were recorded from Sagun & Van der Ham (2003) and Webster & Carpenter (2008) .
Coding of morphological data
At first, 20 continuous, quantitative and 45 discrete, qualitative morphological characters of 54 taxa were coded for the analysis. These characters were selected because either they were already used for recognition of supraspecific taxa or they Table 3 Voucher information for the molecular and morphological data for this study. The GenBank accession numbers, origin and herbarium can be found in Pruesapan et al. (2012) . In this study only one representative sample was used per taxon (Sa. androgynus excepted), the non-Breynia /Sauropus genera are represented by only a few species, and for morphology, if descriptions were lacking, additional specimens, referred here, were sampled. In Fig. 3 Forster & McDonald 8174, Hyland 9056, 9062, 9134 (all L) ; G. harveyanum Domin, molecular: Bruhl 2527 , morphology: Australia, Queensland, Bruhl & Gray 1110 , Bruhl et al. 1127 Van Welzen 2003 -11, morphology: Thailand, Maxwell 86-932, 87-959, 89-392, 90-276, Phusomsaeng 1967 ; P. mirabilis Müll. Arg., molecular: Sirichamorn YSM 2009 -05, morphology: Thailand, Pooma et al. 2957 , Smitinand & Sleumer 1128 , 1332 , Smitinand et al. 1096 , 1138 45328, morphology: Thailand, Kerr 1116 , 1444 , 2015 ; Notoleptopus decaisnei (Benth.) Voronts. & Petra Hoffm.: Fraser 267.
showed great variation, which could be divided into discrete states where it concerned the qualitative characters. In principle all characters that fulfilled these criteria were coded, because we did not want to make a-priori selections. In a first parsimony analysis the continuous characters showed little or no phylogenetic signal, and for further analysis, only six quantitative characters were retained that could be recoded in discrete states on basis of gaps in the measurements for most species. These were combined with the qualitative characters, giving a total of 51 morphological characters that were analysed (Table 4 ). The data matrix is shown in Table 5 . All data were treated as unordered and of equal weight.
Phylogenetic analyses
The analyses were conducted under Maximum Parsimony (MP) and Bayesian Inference (BI). MP cladograms were analysed with TNT (Tree analysis using New Technology) version 1.1 (Goloboff et al. 2008) , using 100 random replicates and TBR. Bootstrapping was done 1 000 times under the same settings.
For BI, the morphological data and each of the molecular markers were used as different partitions; for the morphological data as model rates = gamma was used, for the molecular data rates = invgamma nst = 6. The analyses were conducted with MrBayes v. 3.2.2 (Ronquist et al. 2012) , using three times two runs, each initiated with a random tree and with four Markov chains per run composed of one cold and three heated chains, with the temperature parameter T set to 0.05 to ensure good mixing. Each analysis ran for 120 million generations, which were sampled every 1 000 generations. The program TreeAnnotator v.1.7.5 ) was used to calculate six Maximum Clade Credibility (MCC) trees, one for each run. Tracer v. 1.4 ) was used to check if all parameters showed effective sampling sizes (ESS) exceeding 200, which indicates that they are a good representation of the posterior distributions. Posterior probability values (PP; Ronquist & Huelsenbeck 2003) were added to the 50 %-majority rule consensus cladogram. Mesquite v. 2.72 (build 527) (Maddison & Maddison 2009 ) was used to trace the character evolution.
RESULTS
The MP analysis of morphological data only resulted in 70 cla dograms of 256 steps. The strict consensus cladogram is summarized in Fig. 2 . Most groups appeared as polytomies. The diagram shows a somewhat closer relationship between Syno- All ESS values of the BI analyses of the morphological and molecular data were checked with Tracer; all priors were much higher than 200, only the Alpha1 prior was below 200 (c. 150). Therefore, the resulting cladograms are deemed trustworthy. The six MCC trees were equal in the major lineages, but varied in Group A and B1. Fig. 3 shows an MCC tree in which B. carnosa is basal in clade A, but in other MCC trees it is located as sister to B. lithophila. The variation among the MCC trees for Group A and B1 does not influence our conclusions, therefore we continue with one MCC tree, the one shown in Fig.  3-5 . In Fig. 3 most morphological characters are parsimoniously plotted on the MCC tree. Several characters (3, 9, 12, 13, 18, 25, 26, 33, 37, 38, 41) were left out because of many homoplasies, polymorphic species and unknown values, so that it was impossible to reliably optimise the changes in these characters. Several characters deserve special attention (see discussion) and these are presented in Fig. 4 (1: leaf length; 43: ovary rim) and in The results of the BI analysis (Fig. 3) correspond highly with the cladogram solely based on molecular data (Pruesapan et al. 2012) , because molecular data make up the majority of our dataset. The MCC tree (Fig. 3) 6.5 -13 3.4 -6.7 2 -7 2.6 -7.6 6.1-17 4.2 -13.3 5.0 -10.7 2.5 -5.5 4-6 4 -7.5 3 -6.5 2-3 2.2 -3.3 2-3 1.5 -3.5 2.1-5.1 4-6 1.8 -9.5 1.8 -9.5 2.5 -4.7 0.7-3 1.1-6 0.9 -3.3 1.1-2.2 11.5 -17.5 1.7-12.8 0.8 -2.7 1.4 -7.7 0.52 -1.2 1.5 -3.7 3.8 -20 14 -20.5 0.6 -3 3.7-7.3 0.6 -4.1 0.6 -1.0 2.2 -17.2 0.7-5.8 7.0 -13.0 7.7-25.0 2.6 -10.1 6.5 -26.0 1.0 -6.5 0.650 -2.5 0.650 -3.4 0.6 -1.5 0.350 -2.6 0.280 -0.9 0.6 -2.5 amounts of homoplasy in the morphological data. Still, several clades, e.g., the genera Glochidion, Breynia/Sauropus, Breynia sect. Breynia all have quite a number of apomorphies, which in combination are unique for every entity, making recognition possible.
DISCUSSION
Phylogenetic importance of the morphological characters
Van Welzen (2003), who only used morphology for his phylogenetic analysis of Sauropus, found a largely unresolved strict consensus cladogram with mainly autapomorphic qualitative characters. Our results partly confirm Van Welzen's results. Fig. 3 shows a high amount of (usually homoplasious) autapomorphies. On the other hand, from this MCC tree (Fig. 3) it is also obvious that the morphology makes more sense in combination with molecular data. Now many internal apomorphies are also present, though most of them show homoplasy. However, it is obvious that combinations of morphological characters are typical for clades. Typical for the clade Sa. garrettiiSa. androgynus2 are the large leaves and the papery leaf blades. Both characters are not unique. Papery leaf blades are also found in some Sauropus species of Group B1, while large leaves occur in Glochidion and Sa. hirsutus Beille, but in these taxa both characters never occur in the same combination. Note that only the character optimisations on the well-supported nodes are trustworthy. Most internal nodes within Group A and B1 generally have very low support (most PP below 0.5). Therefore, we will concentrate on the apomorphies of the wellsupported nodes for taxon recognition.
The quantitative characters presented some problems. First we used them as continuous characters in TNT, whereby every (slightly) different measurement counted as a different character state and, therefore, the link between evolutionary steps and states became obscure. Also, we disagreed with the automatic a-priori ordering of all quantitative characters in TNT and the use of a mean range from which the (partial) steps were measured relative to the difference between states and the mean values. Therefore, we continued only with the quantitative characters that showed some kind of gap in the measurements (Appendix 2, 3: characters 1-6). Only character 1 (leaf length) is still shown with all original ranges in Fig. 4 Kathriarachchi et al. 2006) . However, one 'giant' genus will make Phyllanthus unwieldy and unrecognisable, and it will only transfer the problem of recognising monophyletic groups to infrageneric levels. Therefore, we see value in limiting the definition of Phyllanthus, and not including various monophyletic groups, which on the basis of our findings are usefully recognised as distinct genera; of which some are in current use, thus minimising name changes. Other reasons are discussed in Pruesapan et al. (2012 The paraphyly of Sauropus can be solved in three ways (see Fig. 3 ): 1) Sauropus (Group A and Group B1) and Breynia (Group B2) could be united under Breynia; or 2) only Group B with two sections of Sauropus (Group B1) and Breynia (Group B2) may be united as Breynia (thus restricting Sauropus to Group A); or 3) Group A, B1 and B2 all receive generic recognition. The last option will leave Breynia as it is, but will split Sauropus into two groups that are difficult to recognise (see below), because of the similarities in flower and fruit structure. The second option shows the same problem; the part of Sauropus (Group B1) united with Breynia cannot easily be distinguished from Sauropus Group A. We prefer the first option for two reasons: 1) the molecular reconstructions by Pruesapan et al. (2008 Pruesapan et al. ( , 2012 never showed the clear-cut separation of Sauropus species from Breynia because of various polytomies; 2) the union of Sauropus under Breynia will increase the recognisability of Breynia s.lat. by emphasizing their morphological unity in flower, fruit, and seed characters, which distinguish them from Synostemon.
Several characters form synapomorphies for the broader concept of Breynia. The disc glands or sepal scales in the staminate flowers (Fig. 5 , illustrated in Fig. 6c-e Pax & Hoffmann (1922) used the presence/absence of the scales to propose two subgenera: (Eu)Sauropus and Hemisauropus, but the results from our study disagree with their classification as only the Hemisauropus group is distinct. Typical apomorphies for Breynia s.lat. are the shape of the fruits, which are wider than high, and the seeds, which are smooth (seed: char. 51; both characters illustrated in Pruesapan et al. 2012 : f. 3, B, E, H for fruit, C, F, I for seed). Synostemon has fruits that are higher than wide and the seeds are prominently sculptured. The pistillate flowers also show a difference. Breynia s.lat. has subglobose ovaries, often flattened apically, and the stigmas are split from halfway to completely, whereas Synostemon has ovate ovaries with an obtuse or lobed apex and the stigmas are generally not split or slightly bifid to mostly split less than halfway (characters 45, 46 in Fig. 3 ; see also Pruesapan et al. 2012: f. 3A, D, G) .
Comparing phylogenetic classification with traditional classification
In this discussion we show characters that can be used to distinguish the various groups and which characters were traditionally used. Some sections of Sauropus sensu Müller Argoviensis (1863, 1866) and Airy Shaw (1969) are corroborated by our phylogenetic reconstruction (Fig. 3) . Species of Sauropus sections Glochidioidei, Schizanthi, and Sauropus form Group A (Fig. 1, 3 ). Added to this group are several unplaced species and the misplaced Sa. spatulifolius Beille, which was originally classified in sect. Cryptogynium (Fig. 1, 3 , Table 2 ). None of the sections is present as a monophyletic clade, and the cladograms (Fig. 1, 3 
androgynus).
Group B (Fig. 1, 3 ) is composed of a clade with Sauropus species (Group B1) and one with Breynia species (Group B2). Fig. 3 shows high support for the three clades (B, B1, B2). Thus, we unite these species in clade B as Breynia subg. Breynia. Group B1 (Fig. 3) comprises Sauropus sect. Cryptogynium (except Sa. spatulifolius) and Sa. sect. Hemisauropus. Both sections have to be combined, because the latter is nested within the former.
Sauropus sect. Hemisauropus is underrepresented in the sampling, because we were unable to extract DNA from the thick leaves in this group, probably a result of either an abundance of secondary metabolites or decomposed DNA due to relatively slow drying of the thick leaves. Sauropus kerrii is representative for this group, the group is morphologically very typical with its deviating staminate flower type (different calyx with three lobes infolded, and large, diagonally upward pointing anthers, see Van Welzen 2003: f. 2d ). Sauropus granulosus, formerly part of sect. Hemisauropus, is separate from this section in the phylogeny (Fig. 3) . Our results corroborate relationships derived from pollen data (Sagun & Van der Ham 2003) Clade B2 (Fig. 3) contains only species of Breynia, which we here recognise as Breynia subg. Breynia sect. Breynia. The type of Breynia, B. disticha, was not included as our sample did not yield DNA; the species had been included in the matK and ITS analyses of Kathriarachchi et al. (2006) and Pruesapan et al. (2008) . In those analyses, B. disticha was a member of a strongly supported clade with the other samples of Breynia.
One species of former Melanthesopsis Müll.Arg. was included here, B. retusa (Dennst.) Alston, and although it appeared as sister to the remaining taxa of Breynia s.str. (Group B2; Fig. 3) , it is clearly part of Group B2. Therefore, synonymy of Melanthesopsis, as discussed in the introduction, is supported.
Morphological recognition of new groups
The characters useful for the recognition of Breynia (including Sauropus) and infrageneric groups are discussed here. The character optimisation, where possible, can be found in Fig. 3 and special characters are highlighted in Fig. 4 and 5. (Fig. 4a) ; B. carnosa is still a small-leaved species basal in clade A. Leaves up to 3.9 cm are characteristic of Group B, B. subg. Breynia (Fig. 4a) .
Sauropus spatulifolius has always been classified in Sa. sect. Cryptogynium (e.g., Airy Shaw 1969; Table 2 ), but in our previous and present analyses (Pruesapan et al. 2008 (Pruesapan et al. , 2012 it is part of Group A (Fig. 1, 3 -5) . Its placement in this clade is corroborated by its possession of larger leaves (Fig. 4a) , indicating the taxonomic utility of this character in the study group.
There is, however, overlap in leaf sizes between the largerleaved (1-26 cm) and smaller-leaved (0. Several members of the 'larger-leaved' group A have compound inflorescences (even up to 60 cm long!) rather than simple axillary fascicles, which are always found in the small-leaved Group B1 (including the larger-leaved species of sect. Hemisauropus) and Group B2 (Breynia s.str.) . However, Van Welzen (2003) already showed that these compound inflorescences are not present in all species and they differ considerably in morphology (e.g., short cymes to long thyrses, latter with pistillate flowers either basal per node or apically). The different types of compound inflorescences (char. 17, state 2) are autapomorphies for Sa. micrasterias Airy Shaw and Sa. poomae Welzen and a synapomorphy for Sa. discocalyx-thyrsiflorus, though among the latter the inflorescences differ enormously. A compound inflorescence is certainly not a synapomorphy for Group A as suggested by a reviewer.
In general, especially in subg. Sauropus, the top of the ovary is flat, but the margin can show an upright rim or not (Fig. 4b, 6a, b) . Group A (Fig. 4b, 6a ) has ovaries without a rim, and again, the placement of Sa. spatulifolius in this clade agrees well, because this species also lacks an ovary rim (Fig. 6a) . The species in Group B1 (Fig. 4b ) have ovaries with a lateral rim (Fig. 6b) , at least between the stigmas. Within Group B2 the situation is somewhat more complex, with most species showing no rim and only few species developing it, but here the ovary never has a flat top. The ovary rim did not receive any attention by authors after Airy Shaw (1969) . Van Welzen (2003) reported that most species of Sauropus have horizontal stigmas (Fig. 5 The shape of the staminate calyx is discoid with almost free to completely fused sepals in Sauropus (Fig. 5, 6c -e) and campanulate-turbinate with fused sepals in Breynia (Fig. 5,  6f) . However, Sa. granulosus and the Hemisauropus group (represented by Sa. kerrii) have free sepals of which the apices are generally infolded, certainly of three of the sepals, whereby the inner apical part becomes connate with the basal part of the sepal.
The androecium shows three types (Fig. 5, 6c -f) . In most Sauropus species, the androphore splits apically into three horizontal arms with the anthers hanging underneath (these arms may become more erect when pollen is shed; Fig. 6c, d ).
In Sa. kerrii and Sa. granulosus the anthers are much larger and semi-erect like in Sa. villosus (Blanco) Merr. (Fig. 6e ). Breynia has a completely different type; the androecium forms a sturdy androphore with the anthers vertically and longitudinally along the upper part (Fig. 6f) . The changes in the androecium and the shape of the staminate flower between Sauropus and Breynia is probably the result of the pollination mutualism between Breynia and Epicephala moths (Kawakita & Kato 2009, and references therein) . This seemingly induced changes in the staminate flower, making it more or less exclusively accessible for the moths to actively gather pollen, as well as in the pistillate flowers by reduction of the stigmas. Because of these differences in morphology Sauropus and Breynia were always kept separate. The Epicephala pollination originated several times independently in the Phyllantheae (Kawakita & Kato 2009 ).
The degree of connation of the staminate sepals is extremely variable (Fig. 5 ), but was used by Pax & Hoffmann (1922) to distinguish some sections in Sauropus. The species with (almost) completely connate sepals (Fig. 6d, However, the phylogeny shows that they are not closely related (Fig. 3 ). Most species with completely connate sepals appear in Group A (Fig. 5) , but not as a distinct group, which means that sect. Sauropus as defined by Pax & Hoffmann (1922) cannot be maintained. Moreover, the same condition of completely connate sepals also independently appeared once in Group B1 (Sa. orbicularis Craib). Pax & Hoffmann (1922) 
Sauropus androgynus complex
Sauropus assimilis, and three samples of Sa. androgynus form a strongly supported clade (Fig. 3 -5 , support in Fig. 3 ). Originally, these species were placed in Sa. Table 2 ) based on having almost free staminate sepals. Sauropus androgynus is widely cultivated from India to Australia, which may explain why it is morphologically variable. Typical are the ovate leaves with gradually tapering apices and the staminate calyx, which is generally completely connate and rather round and varies between 2.5-20 mm diam (Fig. 6d) 
CONCLUSIONS
Our study provides additional morphological arguments for the union of Sauropus with Breynia under the latter, older name (Pruesapan et al. 2012) . The new circumscription of Breynia is monophyletic and morphologically typical characters are the broader than high fruits, smooth seeds, and flowers with usually scales in the staminate flowers. Our molecular phylogeny recovers three groups, which we recognise as taxa within Note -The genus is currently under revision by Telford. Several new species have been recognised from morphological studies and several have been tested using molecular phylogenetics (Pruesapan et al. 2012) ; two of these new species are included in Fig. 2 -5 .
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